Introduction {#S0001}
============

Chronic orchialgia or chronic scrotal content pain (CSP) is seen in about 2.5--4.8% of all urology clinic visits.[@CIT0001] This can be a frustrating condition to treat for patients and urologists alike. Many common causes of testicular pain can usually be identified with a thorough physical examination and history. When we talk about CSP, this is usually defined as chronic pain that has been persistent for more than three months and other causes such as an infection, testicular mass, torsion, hydrocele, abscess and referred pain due to some type of upper tract issue have been ruled out.[@CIT0002],[@CIT0004] Patients may present as idiopathic pain,[@CIT0001] post-vasectomy pain,[@CIT0005],[@CIT0006] post-inguinal hernia pain,[@CIT0007],[@CIT0009] post-traumatic pain,[@CIT0003] post-abdominal surgery pain,[@CIT0010],[@CIT0012] post-abdominal radiation pain,[@CIT0013] post-cardiac catheterization (inguinal approach) pain,[@CIT0014] etc. Initially, conservative treatment options be initiated such as medical therapy and/or neuromodulation techniques (pelvic floor therapy, acupuncture, etc.).[@CIT0004],[@CIT0015] When these approaches fail, surgical approaches may be considered. Targeted nerve blocks,[@CIT0016],[@CIT0017] targeted and standard microsurgical denervation of the spermatic cord (TMDSC & MDSC),[@CIT0018],[@CIT0022] ultrasound-guided targeted peri-spermatic cord and/or ilionguinal cryoablation (UTC),[@CIT0023],[@CIT0024] botox ablation (SCROTOX),[@CIT0025] peripheral nerve stimulation,[@CIT0026],[@CIT0027] and radical orchiectomy[@CIT0028],[@CIT0029] are some of the surgical options available. This review article presents contemporary research publications covering these treatment options and provides a treatment guideline to help the urologist in managing patients who present with CSCP. This paper presents our review strategy, possible pathophysiology for CSCP and possible treatment options in a management algorithm.

Review or Query Strategy {#S0001-S2001}
------------------------

A query on PubMed for the keywords of "chronic orchialgia", "chronic testicular pain", "testicular pain" and "orchialgia" was performed on April 1st, 2020. This query resulted in 2399 articles. These articles were then reviewed, and 61 were selected based on the following selection criteria: 1) study had human research review board approval, 2) presented an evidence-based treatment option for CSCP, and 3) presented an evidence-based assessment of CSCP. All data reviewed had human research review board approval.

Pathophysiology {#S0001-S2002}
---------------

Wallerian degeneration in peripheral nerves has been previously identified as a cause of chronic pain in other areas of the body such as the extremities.[@CIT0030],[@CIT0031] Thus, the ligation, ablation or neuro-modulation of these nerve fibers may explain the benefit of various targeted therapies in CSP patients. This would explain why a targeted nerve or spermatic cord anesthetic block prior to targeted cord therapies appears to be predictive of the success of such interventions.[@CIT0009],[@CIT0016],[@CIT0017] By temporarily blocking the nerve conduction in these abnormal nerves (nerves with wallerian degeneration), during a targeted anesthetic block, patients are likely to experience temporary relief or reduction in their pain. This kind of response is then likely to correlate to a successful outcome with targeted nerve therapies such as MDSC, UTC, SCROTOX, peripheral nerve stimulation, etc.

Oka et al[@CIT0032] have performed an eloquent study illustrating the complex innervation of the spermatic cord. There is a complex interplay of nerve branches from the ilioinguinal, iliohypogastric, genitofemoral and inferior hypogastric nerves along the spermatic cord. Parekattil et al[@CIT0033] had identified a trifecta nerve complex that may explain the rational for pain in CSP patients.[@CIT0033] This study compared spermatic cord biopsy specimens of men undergoing MDSC (57 cases) for CSP versus a control group of men without pain undergoing spermatic cord surgery (10 cases: 4 varicocelectomies and 6 radical orchiectomies). Tissue biopsies were obtained from mapped regions of the spermatic cord in all cases. These biopsies were then evaluated (H&E staining) by an independent pathologist. There were a median number of 25 small diameter (\<1 mm) nerve fibers identified within the spermatic cord; 84% (48/57) of the CSP patients had Wallerian degeneration in at least one or more of these nerves. Only 20% of the control group patients (2/10) had Wallerian degeneration (p=0.0008). There were 3 primary locations (the trifecta nerve complex) for these changes, listed in decreasing order of nerve density: cremasteric muscle fibers, peri-vasal tissues and vasal sheath, and posterior cord lipomatous tissues. Three human cadaver spermatic cord dissections were performed to confirm localization of the nerve distribution identified on pathology mapping. This is the first study to actually define a significant structural difference in the spermatic cord neuro-anatomy between CSP patients and non-CSP controls. There were no complications reported in the control group patients who underwent cord biopsy during varicocelectomy.

Characterization of Pain {#S0001-S2003}
------------------------

CSP patients tend to present with specific pain distributions and characteristics. There have been recent advances in the development of a validated assessment tool to better define and characterize the pain in CSP patients.[@CIT0034],[@CIT0035] Polackwich et al[@CIT0034] developed a novel assessment tool utilizing three main patient domains to better encompass the entire patient experience when dealing with CSP. Initially, a 70-item patient questionnaire that focused on seven areas of CSP symptoms: pain, location, urinary symptoms, sexual dysfunction, medical history and quality of life (QOL) impact was utilized. The questionnaire was completed by patients enrolled at two separate medical centers and cluster analysis was performed. One hundred and thirteen CSP patients completed the survey. By cluster analysis, QOL parameters clustered tightly with minimal pain level, pain at night, burning pain, distribution to spermatic cord and groin, erectile dysfunction and premature ejaculation. Patients with CSP had a high incidence of associated symptoms. The most bothersome symptoms with highest QOL impact included burning pain, pain at night, radiation to groin and spermatic cord, erectile dysfunction and low libido. Based on these findings, a candidate orchialgia symptom index (COSI) with domains of pain, sexual symptoms and QOL was developed. This resulted in a one page, 12 question assessment tool that was quite simple for patients to complete -- the COSI.[@CIT0034] This tool was then validated by prospectively testing it on 170 CSP patients at 2 institutions.[@CIT0035] Seventy-eight men repeated the COSI before therapy and 42 repeated it after surgical therapy. Data were analyzed for test/retest internal reliability, internal consistency, floor and ceiling effects, construct validity, responsiveness and linear regression of all questions including age, duration, and prior surgeries. Mean total COSI was 20.0±7.7 (range 1--37) with sub-scores of pain 9.1±3.5 (0--17), sexual symptoms 1.82±1.5 (0--5) and quality of life 9.0±4.0 (0--15). Test/retest reliability was high with mean retest total score of 21.2±7.9 and intraclass correlation coefficient of 0.82. Internal consistency by Cronbach's alpha was 0.86. There were no floor or ceiling effects for total score. Construct validity showed all items contributed to a good fit model (P = 0.001). Patient age, duration, and prior surgeries did not influence COSI. Finally, the COSI was responsive to improvement after therapy (mean after treatment 13.5±9.8, P = 0.00001). Thus, the COSI was found to be a valid and clinically relevant symptom index to assess the severity of symptoms and response to therapy in CSP patients.

Treatment Algorithm for Chronic Orchialgia or Chronic Scrotal Content Pain (CSP) {#S0002}
================================================================================

The following algorithm for the assessment, evaluation and treatment of CSP patients is based on a current literature review of published peer reviewed articles on PubMed (National Library of Medicine) focusing on the most current publication timeframe of 2000 to 2020. [Figure 1](#F0001){ref-type="fig"} illustrates the overall assessment and treatment algorithm. The individual treatment modalities are described in detail in the following sections of this review.Figure 1Chronic orchialgia or chronic scrotal content pain (CSP) management algorithm.

Conservative or Non-Surgical Treatment Options {#S0002-S2001}
----------------------------------------------

Starke et al[@CIT0015] had a recent review on medical treatments for CSP. Even though most urologists would empirically treat most CSP patients with antibiotics, only about 22% of these patients may have an infectious etiology, and thus the widespread use of antibiotics for CSP patients may not be warranted.[@CIT0036] Non-steroidal anti-inflammatory drugs (NSAIDs) are one of the first-line treatment options for patients with CSP. Supportive undergarments, hot/cold packs and warm baths are additional treatment modalities that may help these patients.

Low dose anxiolytics or tricyclic anti-depressants (amitriptyline, doxepin and nortriptyline) may also be used and may provide up to a 51% reduction in pain.[@CIT0037],[@CIT0038] Neuromodulating drugs such as gabapentin may also be utilized and provide significant (\>50%) reduction in pain in up to 80% of patients.[@CIT0038] There are also a number of homeopathic or natural medications as well that offer neuro-modulatory effects without some of the side effects associated with gabapentin and some of the anxiolytics.[@CIT0039],[@CIT0042] One such medication contains palmitic acid mono-ethanolamide (PEA) (Canabrex, Theralogix, Rockville, MD, USA). PEA has been shown to significantly reduce pain in patients with chronic pain in a recent meta-analysis study.[@CIT0039]

Vitamin B12 and/or testosterone deficiencies may also lead to CSP.[@CIT0043] Correction of such deficiencies may alleviate pain in some of these patients and may be another non-surgical approach to reducing their pain. Some CSP patients may have bladder neck hypertrophy that could be causing some of their pain.[@CIT0044] In these cases, alpha-adrenergic blockade therapy may be helpful. Pelvic floor therapy and acupuncture may also help CSP patients in reducing pain levels.[@CIT0045],[@CIT0046]

If conservatives treatment fails to provide the CSP patients with satisfactory pain relief, if they have recurrent pain, or if the patients do not want to keep taking medications, or if physical therapy sessions, or if the patients simply would like to try more permanent solutions, then surgical interventions may be pursued.

Targeted Spermatic Cord Block and/or Ilioinguinal Block {#S0002-S2002}
-------------------------------------------------------

If the pain associated with CSP patients has a neurological pathway as suggested above in the pathophysiology section, then a targeted anesthetic nerve block or spermatic cord and/or ilioinguinal block should provide the patient with temporary relief in pain. Thus, the standard of care is to perform such targeted blocks in CSP patients prior to targeted surgical or ablative treatment techniques.[@CIT0016],[@CIT0017] The effects of these anesthetic blocks are usually short lived, and the pain usually returns. However, these targeted blocks provide for significant predictive value in response to surgical treatments for CSP patients. Benson et al[@CIT0016] found that a positive response to an anesthetic spermatic cord block was an independent predictor of response to microsurgical denervation of the spermatic cord (MDSC) in a study on 74 men who underwent a cord block prior to MDSC. A follow-up study by our group confirmed these findings.[@CIT0017] Parekattil et al[@CIT0017] performed a retrospective review of 1261 MDSC cases (1112 patients, 149 bilateral cases) from October 2008 to July 2019. An analysis of how the patients who had temporary relief in their pain (greater than 50% reduction) after a spermatic cord block (SCB) correlated to their final outcome after MDSC was performed. The outcome after MDSC was graded as complete relief (CR) in pain, greater than 50% reduction in pain (PR) or no response (NR), defined as \<50% reduction in pain. This outcome was based on preoperative and postoperative measurements of pain using a validated quality of life metric (PIQ-6) and the visual analogue pain score (VAS). CR was defined as a 10 point reduction in the PIQ-6 score, 75% reduction in the COSI score, and VAS score less than 2. PR was defined as 5 point reduction in the PIQ-6 score, 50% reduction in the COSI score and VAS score less than 5. NR was defined as less than 5 point reduction in the PIQ-6 score, less than 50% reduction in the COSI and VAS score greater than or equal to 5. The positive predictive value (PPV) of a patient having a response to SCB and then achieving CR or PR was 78%, and achieving CR alone was 41%. The negative predictive value (NPV) of a patient who did not have any relief with SCB, and then achieving NR after MDSC was 57%. This study illustrated that if a patient has no response to SCB, MDSC is less likely to help reduce pain in these patients. However, a positive response to SCB confers a high likelihood of significant reduction in pain after MDSC. Sixty-three patients (5%) reported some scrotal skin discoloration or contusions after SCB. One spermatic cord hematoma was reported (this resolved over a one month period). Ultrasound guidance was not utilized. The technique is described below.

### Technique for Targeted Spermatic Cord Block and/or Ilioinguinal Block {#S0002-S2002-S3001}

Our technique for the spermatic cord block is based on the trifecta-nerve complex described above in the pathophysiology section. Initially, 5cc of the mixture is injecting along to and next to the vas deferens. This is achieved by first palpating the vas deferens in the upper scrotal area and then placing the needle next to the vas and then injecting in one location without withdrawing and re-inserting the needle to minimize the risk of vessel injury. This provides anesthesia to the peri-vasal tissues and sheath. Next, the physicians' finger is placed in the external inguinal ring. 27cc of local anesthetic mixture is injected on either side of the physicians finger at the level of the external inguinal ring to bathe the outer areas and cremasteric layer of the spermatic cord with anesthetic while minimizing injury to the testicular arteries and veins. The mixture we utilize comprises: 15cc 2% lidocaine (without epinephrine), 15cc 0.5% Marcaine (without epinephrine) and 2cc 8mg decadron. If we perform a bilateral block, half the solution in utilized on each side. If we perform the block on one side, then the full volume is used on one side. If the patient has groin pain in addition to testicular pain, and/or pain that radiates to the hip area, then an ilioinguinal block may be performed as well. This block is performed by utilizing 10cc from the total 32cc mixture volume and injecting 2cm medial and inferior to the anterior superior iliac spine about 1--2cm deep to the skin surface. We tend to perform our blocks on patients under intravenous sedation for maximal patient comfort and also for surgical ease.

Targeted or Standard Microsurgical Denervation of the Spermatic Cord (TMDSC or MDSC) {#S0002-S2003}
------------------------------------------------------------------------------------

Microsurgical denervation of the spermatic cord (MDSC) is a well-established treatment option for patients with CSP. Numerous groups have published success rates ranging from 77--100% in terms of significant reduction or elimination of pain.[@CIT0018],[@CIT0021],[@CIT0022],[@CIT0047],[@CIT0062] The trifecta nerve complex mentioned in the pathophysiology section above explains the benefit of MDSC in CSP patients. Ligation of the nerves with Wallerian degeneration in the trifecta is likely to provide pain relief or reduction in CSP patients undergoing MDSC. The standard MDSC involves ligation of all the structures in the spermatic cord apart from an artery, vein and lymphatic channel. This is quite an aggressive procedure that may result in testicular atrophy, testicular loss, hydrocele or lymphocele in some cases. To minimize this risk, our group has developed a more targeted approach (TMDSC) that only involves the ligation of the trifecta complex: 1) cremasteric muscle layer, 2) the peri-vasal tissues and sheath (we preserve the vas deferens) and 3) the posterior cord lipomatous tissues.[@CIT0018] Calixte et al[@CIT0018] reviewed 772 patients (860 cases) who underwent TMDSC from October 2007 to July 2016. Pain was assessed preoperatively and postoperatively using a subjective visual analog scale and objectively with the standardized and validated PIQ-6 (Pain Impact Questionnaire-6) score. During a median follow-up of 24 months (range 1 to 70), 718 cases (83%) showed a significant reduction in pain and 142 (17%) had no change in pain by subjective visual analog scale scoring. Of cases with a significant reduction in pain 426 (49%) had complete resolution (CR) and 292 (34%) had a 50% or greater reduction (PR). Objective PIQ-6 analysis showed a significant reduction in pain in 67% of patients 6 months postoperatively, in 68% at 1 year, in 77% at 2 years, in 86% at 3 years and in 83% at 4 years. CR was defined as a 10 point reduction in the PIQ-6 score, and VAS score less than 2. PR was defined as 5 point reduction in the PIQ-6 score, and VAS score less than 5. NR was defined as less than 5 point reduction in the PIQ-6 score, less than 50% reduction in the COSI and VAS score greater than or equal to 5. During the 9 year study period, 2 testicular artery injuries occurred during TRMDSC, which were identiﬁed intraoperatively. Each testicular artery repair was performed with 7-zero polypropylene interrupted sutures. Arterial ﬂow through the anastomosis was conﬁrmed at the completion of the repair. There has been no evidence of long-term testicular atrophy. This occurred early in the study cohort and with technique reﬁnement the study group have not encountered any such further occurrences. One testis was lost after TMDSC in a patient who had previously sustained severe pelvic injuries, and who underwent several pelvic and groin exploratory procedures prior to TMDSC. The testicular artery and the vasal artery were injured during the prior trauma and reconstructive surgeries. At the time of TRMDSC, there was no ﬂow in the testicular and vasal arteries. A single cremasteric artery with good blood ﬂow was preserved and there was good ﬂow at the end of the case. However, this patient presented about a week later with testicular pain and no ﬂow in that testicle on Doppler ultrasound. He underwent radical orchiectomy and had a signiﬁcant decrease in pain postoperatively. This study illustrated that TMDSC provided identical outcomes to MDSC with less potential morbidity. Kavoussi et al confirmed these findings in his study comparing 39 men who underwent MDSC to 43 men who underwent TMDSC.[@CIT0049] When comparing the MSCD group to the TMSCD group, there was no significant difference in resolution of pain (66.7% vs 69.8%, P = 0.88), no difference in partial relief of pain (17.9% vs 23.3%, P = 0.55), and no difference in failure to respond rates (15.4% vs 7.0%, P = 0.22) between the two groups. There was no difference in mean change of visual analog pain scale scores between the two groups (P = 0.27). TMSCD had a shorter operative time (53 min vs 21 min, P = 0.0001). TMSCD offers patients comparable outcomes to standard MSCD, with a shorter operative time, a less technically challenging surgery, and potentially less risk to cord structures which should be preserved. Kavoussi et al[@CIT0049] did not find any differences in any postoperative complications between the two groups in this study.

### Technique for Targeted Microsurgical Denervation of the Spermatic Cord (TMDSC) {#S0002-S2003-S3001}

The patient in induced under anesthesia in supine position for maximal patient comfort and surgical ease. The patient is then prepped and draped in standard surgical fashion. A 1--2cm sub-inguinal incision is performed. The spermatic cord is then dissected and brought out through the incision. The cord is then secured over a tongue blade. The microsurgical or robotic-assisted microsurgical platform is now brought in. The cremasteric layer of the spermatic cord is then carefully ligated. A micro doppler (Vascular Technology Inc, Nashua, NH, USA) is utilized to localize the testicular arteries and preserve them. The vas deferens is dissected with care taken to preserve the deferential artery. The peri-vasal tissues and sheath are carefully ligated. The posterior lipomatous cord tissue is carefully ligated. The entire internal spermatic sheath is preserved, so the majority of the spermatic cord is preserved. A bio-protective wrap (Cygnus Wrap, Scendia Biologics Inc., Orlando, FL, USA) is placed around the spermatic cord to reduce postoperative scarring in the area.[@CIT0063] The cord is then released into the wound and the wound is closed in 2 layers: 1) the subcutaneous fat layer with 2--0 quill suture (Quill, Surgical Specialties, Wyomissing, PA, USA) and hydrolyzed collagen powder (Cellerate, Scendia Biologics Inc., Orlando, FL, USA), and 2) the skin layer with 3--0 quill suture (Quill, Surgical Specialties, Wyomissing, PA, USA), zipline wound closure (Zipline, CA, USA) and skin glue.

Ultrasound-Guided Targeted Peri-Spermatic Cord and/or Ilioinguinal Cryoablation (UTC) {#S0002-S2004}
-------------------------------------------------------------------------------------

In CSP patients who fail to respond to TMDSC/MDSC or CSP patients who would like a less invasive treatment option, ultrasound-guided targeted peri-spermatic cord and/or ilioinguinal cryoablation (UTC) is another effective option.[@CIT0023] Calixte et al[@CIT0023] reviewed 279 cases (221 patients: 58 bilateral) undergoing UTC between Nov 2012 to July 2016, who had failed prior TMDSC. UTC was performed using a 16-gauge cryo needle (Endocare, HealthTronics, Austin, TX). Branches of the genitofemoral, ilioinguinal and inferior hypogastric nerves were cryoablated medial and lateral to the spermatic cord at the level of the external inguinal ring. Level of pain was measured preoperatively and postoperatively using the Visual Analog Scale (VAS) and Pain Index Questionnaire (PIQ-6) (QualityMetric Inc., Lincoln, RI). Median follow-up was 36 months (24 to 60). Using subjective VAS outcomes, 75% of the patients had a significant reduction in pain (11% complete resolution and 64% \>/=50% reduction in pain). Using objective PIQ-6 outcomes, 53% had a significant reduction at 1 month (279 cases), 55% at 3 months (279 cases), 60% at 6 months (279 cases), 63% at 1yr (279 cases), 65% at 2yrs (275 cases), 64% at 3yrs (232 cases), 59% at 4yrs (128 cases) and 64% at 5 yrs (53 cases). CR was defined as a 10 point reduction in the PIQ-6 score, and VAS score less than 2. PR was defined as 5 point reduction in the PIQ-6 score, and VAS score less than 5. NR was defined as less than 5 point reduction in the PIQ-6 score, and VAS score greater than or equal to 5. The only complications were two wound infections and four penile pain cases (resolved in a few months). This study illustrated that UTC is a safe treatment option for the salvage management of persistent CSP in patients who have failed MDSC/TMDSC.

UTC may also be utilized in CSP patients who have residual groin or peri-incisional pain several months after MDSC/TMDSC. If they respond to targeted blocks in these areas, they may then be candidates for more permanent pain relief by performing UTC in these areas.

### Technique for Ultrasound-Guided Targeted Peri-Spermatic Cord and/or Ilioinguinal Cryoablation (UTC) {#S0002-S2004-S3001}

The patient is induced in supine position under intravenous anesthetic sedation to maximize patient comfort.[@CIT0023] The patient is then prepped and draped in standard surgical fashion. A spermatic cord anesthetic block is administered as described above prior to the initiation of UTC. 1mL of injectable amniotic membrane derivative (Allogen, Scendia Biologics Inc., Orlando, FL, USA) diluted in 3cc of injectable saline is injected as a buffer/spacer agent between the medial edge of the spermatic cord and the lateral margin of the penile corporal body under ultrasound guidance. This is done to minimize any potential irritation of the penile sensory nerves. When we initially performed these cases, we had 4 men develop post-op penile pain that lasted a few months and then resolved. After initiation of this modification, we have not observed any further cases of penile pain. Under real-time ultrasound guidance, a 16-gauge cryo needle (Endocare, HealthTronics, Austin, TX) is then inserted medial and then lateral to the spermatic cord to the level of the external inguinal ring (3--4cm depth of the needle). Cryoablation is performed for 90 seconds at each location, twice, with a passive thaw session in between the ablative sessions.[@CIT0023] After completion of the treatment, the needle is withdrawn and antibiotic gel applied to the puncture sites. A jock-support and fluff dressings are usually applied to the scrotum to minimize any post-op swelling.

In CSP patients who may have residual groin pain after MDSC/TMDSC resolves their testicular pain, UTC may be applied to the ilioinguinal nerve to provide pain relief in these higher areas. For this indication, the cryo needle is inserted aiming infero-medially 2cm medial and inferior to the anterior superior iliac spine under ultrasound guidance to ablate the ilioinguinal nerve. Cryoablation is performed for 90 seconds at this location, twice, with a passive thaw session in between the ablative sessions.

In CSP patients who may have chronic peri-incisional pain after MDSC/TMDSC at the sub-inguinal incision site, UTC may be utilized to significantly reduce this pain.[@CIT0064] For this indication, the cryo needle is inserted along the length of the incision at a depth of about 1cm. Cryoablation is performed for 90 seconds at this location, twice, with a passive thaw session in between the ablative sessions. The patient may experience some skin erythema and irritation at the wound site, and should be instructed to apply antibiotic cream/gel to the incision site twice a day for 2 weeks.

Targeted Peri-Spermatic Cord and Peri-Epididymal Botox Ablation (Scrotox) {#S0002-S2005}
-------------------------------------------------------------------------

Khambati et al[@CIT0025] have shown that onabotulinumtoxinA (Botox) cord blocks provide pain relief for men with CSP for a 3 month period in a study involving 18 CSP patients. At the 1-month follow-up, pain reduction was reported by 72% of patients (mean VAS score: 7.36 vs 5.61, P \< 0.003). In addition, there was also a significant reduction in Chronic Epididymitis Symptom Index (CESI) scores (22.19 vs 19.25, P \< 0.04). At 3 months, 56% had both sustained pain reduction and reduced tenderness based on the VAS score (mean: 7.36 vs 6.02, P \< 0.05) and physical exam. The CESI score continued to be significantly lower. However, by 6 months, most men had a return to their baseline levels of pain and tenderness.

Dockrey et al[@CIT0065] have recently performed a randomized, double-blind, controlled trial that showed no superiority of onabotulinum toxin A plus local anesthesia over local anesthesia alone for pain control in men with CSP. Interestingly, a significant pain improvement was noted in their open label onabotulinum toxin A trial, suggesting a potential placebo effect.

Calixte et al[@CIT0066] performed a retrospective review of 44 patients with failed MDSC who underwent Scrotox from July 2013--2016. One hundred units of Botox diluted in 10cc of saline were injected medial and lateral to the spermatic cord at the level of the external inguinal ring. The primary outcome measure was the level of pain. Pain was assessed preoperatively and postoperatively using the subjective visual analog scale (VAS) and an objective standardized externally validated pain assessment tool (PIQ-6). Median follow up was 18 months; 63% of the CSP patients have a significant reduction in pain (CR & PR) based on the subjective VAS. Objective PIQ-6 assessment illustrated a significant reduction (CR & PR) in pain in 27% of patients at 6 months and 40% at 1 year. CR was defined as a 10 point reduction in the PIQ-6 score, and VAS score less than 2. PR was defined as 5 point reduction in the PIQ-6 score, and VAS score less than 5. NR was defined as less than 5 point reduction in the PIQ-6 score, and VAS score greater than or equal to 5. This study found some of these patients were getting a durable pain reduction response out to about 1 year. One note is that this study utilized 100 IU of BOTOX with 10cc saline, contrary to the aforementioned RCT which used local anesthesia plus 200 IU of Onabotulinum toxin A.

Scrotox may be a viable, minimally invasive treatment option for CSP patients, but may require the patient to keep coming back for retreatment given the likelihood of recurrence of pain to baseline pre-treatment levels after 3 to 12 months.

### Technique for Targeted Peri-Spermatic Cord and Peri-Epididymal Botox Ablation (Scrotox) {#S0002-S2005-S3001}

Our technique for Scrotox is based on the trifecta-nerve complex described above in the pathophysiology section. The patient is induced under intravenous anesthetic sedation in supine position. A spermatic cord block is administered as described above in the cord block section. One hundred units of onabotulinumtoxinA (Botox) are diluted into 10cc of injectable saline. This mixture is then injected medial and lateral to the spermatic cord at the level of the external inguinal ring similar to the cord block technique. If the patient has point tenderness or trigger pain at the epididymis, then 2cc of the mixture is injected along the periphery of the epididymis (in this case, the remaining 8cc is then injected medial and lateral to the cord). Ultrasound guidance is utilized to prevent inadvertent injection of botox into any blood vessels.

Targeted Ilioinguinal and Iliohypogastric Peripheral Nerve Stimulation {#S0002-S2006}
----------------------------------------------------------------------

Peripheral nerve field stimulation has been shown to be effective to treating CSP patients.[@CIT0026] Traditionally, such techniques are usually employed by pain management specialists. However, with the advent of new minimally invasive technology (Stimrouter, Bioness Inc., Valencia, CA, USA), urologists can now perform testing and placement of a novel implantable stimulation electrode along the course of the ilioinguinal nerve in the groin. This opens a new avenue of treatment options for CSP patients.

Radical Orchiectomy (Inguinal Approach Recommended) {#S0002-S2007}
---------------------------------------------------

When some of the above targeted therapies for CSP fail, there is the option of orchiectomy. Prior studies have suggested that outcomes are better if an inguinal approach (radical) is utilized over a scrotal approach.[@CIT0061],[@CIT0067] This option must only be pursued after a careful discussion with the patient about the pros and cons of such an aggressive approach. There is a small risk of phantom pain after radical orchiectomy and the pain may develop on the contralateral testicle after removal of the painful testicle. The mechanism of this pain is poorly understood and thus, the patient should explore more targeted therapies initially prior to pursuing this course of action. Success rates for significant reduction in pain range in the 20--75% range.[@CIT0067]

Targeted Robotic-Assisted Intra-Abdominal Denervation (TRAAD) {#S0002-S2008}
-------------------------------------------------------------

There are limited options for patients who fail MDSC/TMDSC or patients who have persistent pain after an orchiectomy for CSP. One option for these difficult cases is Targeted robotic-assisted intra-abdominal denervation (TRAAD) of the genitofemoral and inferior hypogastric nerves proximal to the internal inguinal ring. This is similar to what the general surgeons refer to as a tri-neurectomy procedure.[@CIT0068] In the tri-neurectomy procedure, the genitofemoral, ilioinguinal and iliohypogastric nerves are all ligated for patients with chronic abdominal pain or chronic groin pain. The success rates range between 70--80%.[@CIT0068] However, due to the location of this ligation in the pre-peritoneal space, and the ligation of the ilioinguinal nerve, these patients will have sensory deficits along the skin in the groin and scrotum. This can be quite debilitating in patients if they have persistent pain and also have this sensory loss. This is what led our group to develop the TRAAD technique, where we preserve the ilioinguinal nerve and only ligate the genitofemoral and inferior hypogastric nerve contributions within the abdomen above the internal inguinal ring.

Calixte et al[@CIT0066] performed a retrospective review of 82 patients who underwent TRAAD from June 2009 to April 2019. Selection criteria were as follows: chronic groin pain (\>3 months), failed standard pain management treatments (including MDSC), patients who have persistent pain after orchiectomy and negative urologic workup. A robotic platform was utilized (DaVinci, Intuitive Surgical, Sunnyvale, CA). Pain was assessed preoperatively and postoperatively using two assessment tools: 1) the subjective visual analog scale (VAS) and 2) a standardized externally validated pain assessment tool (PIQ-6, QualityMetric Inc., Lincoln, RI). Median operative duration (robot console time) was 20 minutes; 71% (58) of patients had a significant reduction (PR) in pain (\>50%); 33% (27) of patients had complete relief (CR) in pain. The mean follow-up was 71 months (4 to 120). CR was defined as a 10 point reduction in the PIQ-6 score, 75% reduction in the COSI score, and VAS score less than 2. PR was defined as 5 point reduction in the PIQ-6 score, 50% reduction in the COSI score and VAS score less than 5. NR was defined as less than 5 point reduction in the PIQ-6 score, less than 50% reduction in the COSI and VAS score greater than or equal to 5. One patient developed pain at the assistant port site and one patient had port site bleeding both were treated conservatively. Two patients developed leg spasms/pain: one resolved with observation; one has persistent leg pain. TRAAD of the genitofemoral and inferior hypogastric nerves is thus a viable treatment option for patients with chronic groin pain refractory to MDSC or orchiectomy.

### Technique for Targeted Robotic-Assisted Intra-Abdominal Denervation (TRAAD) {#S0002-S2008-S3001}

The patient is induced under general anesthesia and positioned in modified dorsal lithotomy position similar to that for a robotic-assisted laparoscopic prostatectomy. The patient is placed in Trendelenburg position and then prepped and draped in standard surgical fashion. Laparoscopic/Robotic port access is obtained and usually 3 ports are utilized. One for the robotic camera, and two instrument arms -- the micro-bipolar grasper in the left arm and the curved monopolar scissors in the right arm. Attention is focused on the internal inguinal ring on the side of the afflicted testicle. The gonadal vessels are carefully skeletonized to preserve the vessels, but ligate all the adventitial tissue (contains the genitofemoral nerve branches). The vas deferens is also carefully dissected free and the peri-vasal tissues ligated (contains branches of the inferior hypogastric nerve plexus). Care is taken to preserve the deferential artery. If TRAAD is being performed in a CSP who has already had an orchiectomy, then the procedure is very simple: the gonadal vessels and the cord leading into the internal inguinal ring are carefully ligated. The vas is also ligated in this case. This completes the procedure and the instruments and ports are all removed. The port sites are then all closed.

Vasectomy Reversal for Patients with Post-Vasectomy Pain Syndrome (PVPS) {#S0002-S2009}
------------------------------------------------------------------------

A special subset of CSP patients are those that have PVPS. The incidence of PVPS has been reported in a new meta-analysis as higher than previously reported.[@CIT0069] Auyeung et al have reported that the incidence of post-vasectomy pain is 15%.[@CIT0069] The no-scalpel minimally technique of vasectomy was associated with less PVPS than more traditional scalpel techniques. They found that the incidence of PVPS was 5%. One treatment option with good success rates for these CSP patients is a vasectomy reversal, especially if these patients have more congestive type pain symptoms such as bilateral testicular pain that gets worse after ejaculation. In these patients, vasectomy reversal should be the first-line therapy after conservative treatments have failed. Success of significant reduction in pain from a vasectomy reversal in these CSP patients ranges in the 69--100% range.[@CIT0006],[@CIT0070],[@CIT0071] If CSP patients who undergo a vasectomy reversal still have persistent pain, then targeted blocks, MDSC/TMDSC are also viable treatment options.[@CIT0021] In CSP patients with PVPS who have more constant, unilateral or nerve-type pain, MDSC/TMDSC may be a better option.[@CIT0072]

### Chronic Pain Management {#S0002-S2009-S3001}

When all else fails, and the CSP patient still has pain despite all the above-mentioned treatment options, working with a pain management specialist to explore other options such as: chronic pain medications, spinal and/or sacral neuromodulation, spinal blocks, etc., may be the way forward. The key is to be supportive of the patient and give them hope of future interventions that may become available over time. Physical Therapy, acupuncture, and behavioral therapy are also great adjunctive modalities that can be employed during the entire CSP experience.

Conclusion {#S0003}
==========

CSP is a debilitating and difficult condition to treat. As urologists, we need to provide support and guidance for these patients as they navigate through this myriad of treatments options and most importantly remind them not to give up and work with a collaborating group of caregivers and family to take care of all aspects of their well-being: the physical, mental and emotional realms. This review provides a structured and evidence-based approach to help urologists manage patients with chronic orchialgia or scrotal content pain.
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